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Effects of SLP (Squid Liver Protein Powder) Extract and
Fish Soluble on the Gametophytes of Laminaria
Jjaponica Areschoug in Culture

Hiroshi YaBu* and Eiji Hasegawa**

Abstract

SLP (Squid Liver Protein Powder) extract and fish soluble from pollack and sardine,
were tested to ascertain the effects on the growth and maturity for the gametophytes of
Laminaria japonica Areschoug in seawater and in various artificial medium. SLP extract
and diluted fish soluble having the same dry weight as with SLP extract, showed similar
results in their equal concentrations in the same basic medium. The sufficient medium for
the growth and maturity of the gametophytes was the seawater with 0.01%, and 0.02%, of
both SLP extract and diluted fish soluble. With 0.01%, and 0.02%, of both SLP extract and
diluted fish soluble, to the artificial medium containing NaCl, MgSO,, MgCl,, KCl, CaCl, and
NaNO, or NaCl, MgSO,, MgCl,, KCl, CaCl,, NaNO, and K,HPO,, most of the sporophytes
produced were malformed.
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Table 1. Properties analysis of fish soluble (FS) from pollack
and sardine

FS (Pollack) FS (Sardine)
Moisture (%) 53.0 49.0
Crude protein (%,) 35.0 36.1
Crude fat (%) 6.78 451
Crude ash (%) 5.27 9.95
pH 6.3 5.7

Table 2. Components of vitamines, minerals and aminoacids on dry matter of
fish soluble (sardine) used for the present culture.

(1) Vitamins

Component Quantity Analytical method

B, 9.0 (ug/g) Thiochrome-fluorescence
B, 488 (ug/g) Lumiflavin-fluorescence
B, 16.1 (ug/g) Microbio-assay

B 1.25 (ug/g) ”

Nicotinic acid 169.0 (ug/g) ”

Pantothenic acid 53.5 (ug/g) ”

Biotin 350.0 (ng/g) ”

Choline 6.1 (mg/g) ”

(2) Minerals

Component Quantity Analytical method
Ca 0.2 (%) Atomic absorption analysis
P 1.5 (%) Molybdivanadophosphate
Na 1 (%) Atomic absorption analysis
K 0 (%) ”
Mg 13.7 (mg%) ”
Cu 5 (mng%) ”
Mn 0 (mg%,) ”
Zn 0 (mg /o ”
Co 4 (ppm ”
(3) Aminoacids
Quantity Quantity
Component (g/100 g crude Component (g/100 g crude
protein) protein)
Alanine 6.36 Hydroxyproline 1.10
Arginine 4.77 Proline 2.78
Aspartic Acid 521 Phenylalanine 2.46
Cystine 0.77 Serine 3.57
Glycine 7.89 Taurine 2.52
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Glutamic Acid 8.17 Threonine 2.73
Histidine 1.89 Tyrosine 1.52
Isoleucine 2.62 Tryptophan 0.48
Leucine 424 Valine 3.39
Lysine 3.97 Ammonia 1.95
Methionine 1.87

Total 70.26

N-Recovery (%) 95.0

Analytical method :

Components except Methionine, Cystine and Tryptophan : After sealed up in
a glasstube and hydrolysis with 6N HCI under 110+ 1°C for 24 hr, measured
by Hitachi Model KLA-5 amino acid analyzer. Methionine and Cystine;
Measured by performic acid oxidation method. Tryptophan; Measured by
hydrolysis with 6N Ba(OH), - 8H,0 under 110+1°C for 20 hr.

Table 3. Components of each basic medium (I-VII)

Component I I m 1I1v Vv VI VI
Filtered seawater @)
Distilled water 100 ml O O O O O O
NaCl 28¢g O O O O O O
MgSO, - 7H,0 07g O O O O @
MgCl, - 6H,0 04g o o O O O
KCl 007¢ o o O O
CaCl, « 2H,0 147 mg @) @) O
NaNO, 10 mg O O
K,HPO, 1mg O

Table 4. Culture results in one-month old on the gametophytes of Laminaria japonica in the
various media with SLP extract or DFS* (Diluted Fish Soluble) liquid from pollack and
sardine, under 15°C, 3,500 lux and 12L: 12D photoperiod.

Basic SLP/medium DFS (pollack)/medium DFS (sardine)/medium
medium e 9,100 5/10¢ 1/10° 17104 2710+ 5/10° 1/10° 1/10¢ 2/10¢ 5/10¢ 1/10°
I O O ©} - @) © X - @) @) X -
I X X X X X X X X X X X X
111 X X X X X X X X X X X X
v A A A X A A A X AN A A X
v J t A X (] O O X 0 O A X
VI O O O X O O O X O O (I X
Vi1 O O (I X O O 0 X O O ] X

© Good; O Good, but sporophytes were mostly malformed ; [] Poor; A Extremely poor and
dead in about two-week old culture; x Dead already in five-day old culture.

* Added thrice the quantity of distilled water to FS (Fish Soluble).
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Explanation of Figures. 1-20.
Figs. 1-20. Gametophytes and young sporophytes of Laminaria japonica Areschoug cultured in
various media for two or three weeks old.
DFS: Diluted fish soluble (See * in Table 4)
Magnification : All Figures. x125.
1-10. Cultures for two weeks old.
1. Culture in the basic medium V with SLP extract (1/10%) .
2. Culture in the basic medium V with pollack DFS (1/104).
3. Culture in the filtered seawater with SLP extract (1/10%).
4. Culture in Erd-Schreiber.
5. Culture in the modified Grund solution.
6. Culture in the filtered seawater with sardine DFS (1/10%).
7. Culture in the basic medium V with sardine DFS (1/10%).
8. Culture in the basic medium IT with SLP extract (1/10¢).
9. Culture in the basic medium III with SLP extract (1/10¢).
10. Culture in the basic medium ITI with sardine DFS (1/104).
11-20. Cultures for three weeks old.
11. Culture in the filtered seawater only.
12. Culture in the filtered seawater with SLP extract (1/10%).
13. Caulture in the filtered seawater with pollack DFS (1/10¢).
14. Culture in the filtered seawater with sardine DFS (1/10¢).
15. Culture in the basic medium VI with SLP extract (1/10¢).
16. Culture in the basic medium VI with pollack DFS (1/10).
17. Culture in the basic medium VI with sardine DFS (1/10%).
18. Culture in the basic medium VII with SLP extract (1/10%).
19. Culture in the basic medium VII with pollack DFS (1/10%).
20. Culture in the basic medium VII with sardine DFS (1/10%).

WEot, SLP=+ 20&RYaHEIH10% (FH, 1984, £1) THHM, 74 9vaV
Ya—TADEERYEEY NERA—CTHD3EEOKYMLTER L, E1LCEFEHL
o749 vaVl)a—TA0—BUYEREE2RBAVEERELLT7 4 v a2V ) a—F
DEs v, EHIESE T3/ BoBEYRLLE,

& R

FACROMA I3 FRALAEIVIOEAKRFCREBEOSLIP =% ANE 74 v ¥ a Y
Vo —FARENT S LEREBEOLEE LFREOLETE & FREOHRICING - AROBRENLEDL
R, 749vaV)a—TLA0RIEEIrORERCIBZAY Vv AS LA 7 LOERRBDL
Hisv, IFIT @ SLP =2 2 k7 4 v v a V) a— 7 ARGENL CHEEFIRETLHZ L
< 5 EUNICETERL (K08-10), IVECIIEEY 2 BUEBR L, LArLVETIR
SLP =+ AXNE 74 vva?Va—-TA%001%EHMT5EBEIEEHEMPICERTL
(RL2BIVT , 5BE 17y FRCOB O G DIFRE LR L, VI & VII D% T3 SLP
ZEANRT 4 vy aV ) a—T A% 001%HEL I 0.02%FMNT 5 L EEBEIBRE LY,
MR 1~3 B0 ¥ - CHFEL, BEH20 BRI OB CHFERESTER S
2, A YOFREZBRYEL S 2 il HRSHLBRETAME L IL-> T (K 15-20),

FAEKERAOBE (K1) idiEE 1 » A% T EMREAE 12 Eff, EEREAkL2
~6 [EME I Lo RERT, WREEE S CRBOE S Th -, Brd-Schreiber (K 4) LHEL
7z Grund O (K 5) TREBEOMREIEREKEROBE LR L THoop, WKL BE

—19 —



Kk K E & #® 391), 1988.

# 10 B BB EG A I mBA L Tk Y, 1~4EMRL Y s 9FREOHEERLRDLH
Foo FRALAEER CRIGABAKIZSLP =% A XX 74 »¥a ¥ ¥ a—7F %0019 Xix0.
029, IR L7-#k (X3, 6, 12, 133 1 0" 14) THRBOMEI I EDT L, X, EEE Fhtk
ERFEEZEEL T,

* =

# (1984) (X SLP =% =% 0.01%, & U - B8 K2R 7 & 2 OFREMRCEL VRO
BB EXBELCND, SEDO= 2 v FEBEOEETCERBED SLP =+ 2 L EBE K
mT 5 EFREOHEEM/BEIND Z LEHEND, BRRAZF PV F5RBA 7 v 2FERELL
TA4yvaVVa—TAk, BEREENSLPc+ RS L AL FRLALETIZSLE &
Ao ESB LN,

# (1986) EEERRYRAET 5 B TEE K, NaCl, Mg80,, KCl, CaCl,, NaNOQ,,
K,HPO, &% Nz 7-¥ T 7 » A i@tk i B L, (NaCl, MgS0O,, KCl, CaCl,), (NaCl, MgSO,, KCl,
CaCl,, NaNO,), (NaCl, MgSO,, KCl, CaCl,, NaNO,, K,HPO,) #F+5#%ic SLP =% 2%
0.01% %3 2 L FRBERELLLHREL T3, EELOSEIOKR TIIEB KL (NaCl,
MgSO0,, MgCl,, KCl, CaCl,, NaNO,) X% (NaCl, MgSO,, MgCl,, KCl, CaCl,, NaNO,, K,HPO,)
ML ZSLP =+ &, Xit74 9> aV ¥ a—7 A% 0019% 5 0.02% #&HEmMT 5 LT
HEBARDR B L 72 L LEZRE LY FREORALEDLDBEFH TH -, ZOLICH
WA U BRI OWLTIE, &S (1986) 237 » A BMBAOEECER L L EEREE 0B, SE
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